We show that both the weak phase β and the strong phase δ d can be determined from the timedependent measurement of B d → D * ± D ∓ decays, whose final states are non-CP eigenstates. It is also possible to extract β from B d → D * ± D * ∓ transitions without doing the angular analysis. Possible final-state rescattering effects in B d → D ( * )± D ( * )∓ channels are discussed by means of the isospin analysis. We emphasize that it is worthwhile to check whether the naive factorization approximation works or not for such B-meson decay modes into two heavy charmed mesons.
where V ij (for i = u, c, t and j = d, s, b) are elements of the Cabibbo-Kobayashi-Maskawa matrix. A determination of β from CP-violating asymmetries of B d → D ( * )+ D ( * )− transitions will be useful, not only to cross-check the extraction of β from B d → J/ψK S , but also to shed some light on the relevant penguin effects and final-state interactions. In addition, it is important to test whether the naive factorization approximation works or not for such B decay modes into two heavy charmed mesons.
Determining strong and weak phases in
The transitions B 0 d → D * ± D ∓ can occur through both tree-level and loop-induced (penguin) quark diagrams, The penguin contribution to the overall amplitude of each decay mode is negligible 3 . In this good approximation, one may define two interference quantities between decay amplitudes and B 0 d -B 0 d mixing:
where 
where
d mixing parameter, and Γ d denotes the B d decay width. Then we may extract the weak phase β and the strong phase δ d up to a four-fold ambiguity:
where S ± ≡ sin(δ d ± 2β). Indeed only a two-fold ambiguity in sin(2β) exists, as sin(2β) > 0 has been experimentally verified within the standard model 1 . If final-state interactions were insignificant in the decay modes under discussion, δ d might not deviate too much from zero. In this case, S + ≈ −S − would be a good approximation. Taking the P -wave dilution and the penguin contamination into account, one may write the characteristic measurable of indirect CP violation in B d → D * + D * − as follows
where P d and Q d represent the P -wave dilution factor and the penguin-induced correction, respectively. With the help of the effective weak Hamiltonian, the naive factorization approximation and the heavy quark symmetry, we obtain 5
where c 
decay modes has the isospin structure |1/2, −1/2 . The decay amplitudes of these transitions can be written in terms of the isospin amplitudes 7 :
where A 1 and A 0 are the isospin amplitudes with I = 1 and I = 0, respectively. Clearly the isospin relation A +− + A 00 = A +0 holds, and it corresponds to a triangle in the complex plane. Denoting A 0 /A 1 ≡ ze iθ , we obtain
If z = 1 and θ = 0, for example, we find that |A 00 | = 0, i.e., the decay mode B 0 → D 0D0 is forbidden. One may get similar isospin relations for the decay modes
. It is worth mentioning that the same isospin analysis can be done for B → DD * and B → D * D decays. Of course, the isospin parameters z (z) and θ (θ) in B → DD, DD * and D * D may be different from one another due to their different final-state interactions. As for B → D * D * , the same isospin relations hold separately for the decay amplitudes with helicity λ = −1, 0, or +1 8 .
The time-independent measurements of those decay modes mentioned above allow us to construct the relevant isospin triangles. Consequently the isospin parameters z (z) and θ (θ) are extractable in the absence of any time-dependent measurement. If the branching ratios of
are too small to be observable, then large cancellation between the isospin amplitudes A 1 (Ā 1 ) and A 0 (Ā 0 ) must take place. In the case that
, a lower bound on the rate of the latter decay mode is model-independently achievable from the isospin relations obtained in Eq. (7) . Since cos θ ≤ 1, we get from Eqs. (7) and (8) that 
